Tissue pressures and fluid dynamics in the kidney.
The kidney has several characteristics which make renal pressures and fluid dynamics unique when compared to other organs. Renal blood flow is roughly 100 times that of skeletal muscle. The renal circulation consists of two distinct capillary beds in series: a high pressure system in the glomerulus that favors filtration and a low pressure system in the peritubule network that favors reabsorption. The hydrostatic pressure in the glomerular capillary is 4-6 times higher than the hydrostatic pressure in the peritubule capillary so that approximately 25% of the plasma is filtered. The bulk of the filtrate is subsequently reabsorbed by the peritubule capillary network. Micropuncture techniques have been used to obtain quantitative measurements of the pressures and fluid dynamics of the peritubule microcirculation. The net force for uptake of all the fluid reabsorbed by a single proximal tubule up to the point of micropuncture is 21 mm Hg acting over a capillary bed with a permeability surface area product of 2 nl/min per mm Hg. In contrast to subcutaneous tissue and muscle, the renal interstitial fluid pressure is positive. The consequence of a positive interstitial fluid pressure is that normal lymph flow is relatively high and changes in interstitial fluid pressure have relatively little effects on lymph flow.